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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress pulsative 
discharge at the time of operating a swash plate type 
compressor with certainty and improve mechanical 
efficiency. 

SOLUTION: One of discharge passages 31, 32, that is, 
the discharge passage 31 is communicated with a 
discharge port 40 through a port 5a of a valve plate 5. In 
such a swash plate type compressor, a guide passage 70 
is formed in each of cylinder blocks 1, 2 for 
communicating an intermediate portion of the discharge 
passage 31 communicated with front and rear side 
discharge chambers 24a, 24b through ports 3f, 5f with an 
intermediate portion of the discharge passage 32. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The front-side regurgitation room where the regurgitation gas breathed out from front- 
side compression space is introduced, The rear-side regurgitation room where the regurgitation 
gas breathed out from rear-side compression space is introduced, At least two regurgitation 
paths which it is prepared [ paths ] in two or more cylinder bores and parallel of a cylinder block, 
and make said front-side regurgitation room and said rear-side regurgitation room open for free 
passage, It is prepared in the head fixed to the front-side or rear-side of said cylinder block. In 
the swash-plate-type compressor which is equipped with the delivery which sends out the 
regurgitation gas of said front-side regurgitation room and said rear-side regurgitation room to 
the exterior of said head, and regurgitation 1 of said at least two regurgitation paths is opening 
for free passage with said delivery The swash-plate-type compressor characterized by 
establishing the guidance way which makes the middle of regurgitation paths other than said 
delivery and a regurgitation path open for free passage, and said one regurgitation path open for 
free passage in said cylinder block. 

[Claim 2] The swash-plate-type compressor according to claim 1 characterized by being the 
pars intermedia of regurgitation paths other than the regurgitation path which the middle of 
regurgitation paths other than said delivery and a regurgitation path open for free passage is 
opening for free passage with said delivery. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the swash-plate-type compressor 
equipped with the pulsating reduction structure of regurgitation gas about a swash-plate-type 
compressor. 
[0002] 

[Description of the Prior Art] The sectional view of the swash-plate-type compressor of the 
former [ drawing 10 ] and drawing 1 1 are the G-G view Figs, of drawing 10 . 
[0003] Front-side regurgitation room 124a into which the regurgitation gas by which the 
conventional swash-plate-type compressor 100 is breathed out from front-side compression 
space (not shown) is introduced, Rear-side regurgitation room 124b into which the regurgitation 
gas breathed out from rear-side compression space (not shown) is introduced, It has three 
regurgitation paths 131-133 which make front-side regurgitation room 124a and rear-side 
regurgitation room 124b open for free passage, and the delivery 140 which sends out the 
regurgitation gas of front-side regurgitation room 124a and rear-side regurgitation room 124b to 
the exterior of the rear head 106. The delivery 140 is established in the head 106 fixed to the 
rear-side of a cylinder block 101 through a valve plate 105. The arrow head of the void in 
drawing 10 shows the flow of a refrigerant. 

[0004] A cylinder block 101 is equipped with three regurgitation paths 131-133 prepared in 

parallel with the hole 150 with which a driving shaft 180 is inserted, five cylinder bores 1 1 1 

prepared in the radial location centering on this hole 150 in parallel with a hole 150, and cylinder 

bores 111, and the inhalation path 134 where a low-pressure refrigerant circulates. 

[0005] The regurgitation paths 131-133 are paths which make front-side regurgitation room 124a 

and rear-side regurgitation room 124b open for free passage. 

[0006] Drawing 12 is the H-H view Fig. of drawing 1 1 . 

[0007] The regurgitation path 132 is open for free passage with the delivery 140 among the 
regurgitation paths 131-133 through port 105a prepared in the valve plate 105. The arrow head 
of the void in drawing 12 shows the flow of a refrigerant. 

[0008] The low-pressure refrigerant inhaled from the inhalation opening 160 (refer to drawing 
10 ) of the rear head 106 is sent into the compression space in a cylinder bore 11 through the 
inhalation path 133, is compressed by the piston which is not illustrated here, and is breathed 
out at each regurgitation rooms 124a and 124b of a front-side and a rear-side. Then, the high- 
pressure refrigerant in each regurgitation room 124a and 124b (regurgitation gas) flows into the 
regurgitation path 132 through the ports 103b and 105b established in the valve plate 103,105. 
The refrigerant which flowed from port 105b joins the refrigerant from port 103b, and the 
refrigerant which joined flows into a delivery 140 through port 105b, and is sent out from a 
delivery 140 to an external circuit. 

[0009] By the way, in the swash-plate-type compressor of the above-mentioned structure, the 
pulsation according to the number of gas columns arises, and vibration and the noise occur in 
connection with it. 

[0010] Therefore, as mentioned above, with the conventional swash-plate-type compressor, 
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using a valve plate 103,105, establish diaphragms (ports 103a, 103b, 105a, 105b, and 105c etc.), 
the cross section of the pars intermedia of the regurgitation paths 131-133 is made small, or a 
muffler (not shown) is prepared in piping with an external circuit at the regurgitation paths 131- 
133 of regurgitation gas, and the structure for reducing pulsation is adopted. 
[0011] 

[Problem(s) to be Solved by the Invention] However, since the pressure of each regurgitation 
rooms 124a and 124b of a front-side and a rear-side is almost equal, regurgitation paths 131,133 
other than regurgitation path 132 (regurgitation paths other than regurgitation path 132 which is 
open for free passage with a delivery 140 through port 105a) will become the snowdrift to which 
a refrigerant does not circulate among the regurgitation paths 131-133. Therefore, the 
regurgitation path 131,133 could not demonstrate the function as a muffler, but had the problem 
that pulsation could not fully be reduced as a whole. 

[0012] Moreover, since aisle resistance was not in agreement by the front-side and the rear- 
side with the difference in the die length of the path where the regurgitation gas from each 
regurgitation rooms 124a and 124b to a delivery 140 flows etc., there was a problem that 
mechanical efficiency was bad. 

[0013] This invention was made in view of such a situation, and that technical problem is offering 
a swash-plate-type compressor with sufficient mechanical efficiency while fully being able to 
reduce pulsation. 
[0014] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem the 
swash-plate-type compressor of invention according to claim 1 The front-side regurgitation 
room where the regurgitation gas breathed out from front-side compression space is introduced, 
The rear-side regurgitation room where the regurgitation gas breathed out from rear-side 
compression space is introduced, At least two regurgitation paths which it is prepared [ paths ] 
in two or more cylinder bores and parallel of a cylinder block, and make said front-side 
regurgitation room and said rear-side regurgitation room open for free passage, It is prepared in 
the head fixed to the front-side or rear-side of said cylinder block. In the swash-plate-type 
compressor which is equipped with the delivery which sends out the regurgitation gas of said 
front-side regurgitation room and said rear-side regurgitation room to the exterior of said head, 
and regurgitation 1 of said at least two regurgitation paths is opening for free passage with said 
delivery The guidance way which makes the middle of regurgitation paths other than said delivery 
and a regurgitation path open for free passage and said one regurgitation path open for free 
passage is characterized by being prepared in said cylinder block. 

[0015] Since the guidance way which makes the middle of regurgitation paths other than said 
delivery and a regurgitation path open for free passage and the middle of said one regurgitation 
path open for free passage was established in the cylinder block, the flow of the refrigerant from 
a regurgitation path to a delivery and one regurgitation path other than a regurgitation path open 
for free passage occurs through a guidance way, and regurgitation paths other than a delivery 
and a regurgitation path open for free passage do not become the snowdrift of a refrigerant. 
Consequently, regurgitation paths other than a delivery and a regurgitation path open for free 
passage function effectively as muffler space. 

[0016] The swash-plate-type compressor of invention according to claim 2 is characterized by 
being the pars intermedia of regurgitation paths other than the regurgitation path which the 
middle of regurgitation paths other than said delivery and a regurgitation path open for free 
passage is opening for free passage with said delivery in the swash-plate-type compressor of 
invention according to claim 1. 

[0017] Since said delivery, the pars intermedia of regurgitation paths other than a regurgitation 
path open for free passage, and said one regurgitation path were made to open for free passage 
through a guidance way, the pressure loss of the refrigerant from a front-side and the refrigerant 
from a rear-side becomes almost equal. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained based on a drawing. 
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[0019] Drawing 4 is the side elevation of the swash-plate-type compressor concerning 1 
operation gestalt of this invention. 

[0020] A swash-plate-type compressor consists of the cylinder block 1 of a front-side, the 
cylinder block 2 of a rear-side, a front head 4, and a rear head 6. 

[0021] Drawing 2 is the A-A view Fig. of drawing 4 , and drawing 3 is the B-B view Fig. of 

drawing 4 . However, illustration of a piston and a driving shaft is omitted. 

[0022] A cylinder block 1 is equipped with three regurgitation paths 31-33 prepared in parallel 

with the hole 50 with which a driving shaft 7 is inserted, five cylinder bores 1 1 prepared in the 

radial location centering on this hole 50 in parallel with a hole 50, and this cylinder bore 11, and 

the inhalation path 34 where a low-pressure refrigerant circulates. 

[0023] Drawing 1 is the C~C view Fig. of drawing 2 . 

[0024] The guidance way 70 which makes cylinder blocks 1 and 2 open for free passage the 
regurgitation paths 32 and 33 which are open for free passage through Ports 3f and 5f in the 
regurgitation rooms 24a and 24b of a front-side and a rear-side, the regurgitation path (one 
regurgitation path) 31 which is open for free passage to a delivery 40 through port 5a, and the 
pars intermedia of the regurgitation path 31 and the pars intermedia of the regurgitation path 32 
is formed. This guidance way 70 is established in the plane of composition of cylinder blocks 1 
and 2. In addition, the arrow head of the void in drawing 1 shows the flow of a refrigerant. 
[0025] Drawing 5 is the X-X view Fig. of drawing 2 , and drawing 6 is the Y-Y view Fig. of drawing 
2 . 

[0026] Opposite junction of the cylinder block 1 of a front-side and the cylinder block 2 of a 
rear-side is mutually carried out through O ring 38. The front head 4 is fixed to the end of the 
joined cylinder blocks 1 and 2 through a valve plate 3, and the rear head 6 is being fixed to the 
other end through the valve plate 5. 

[0027] A driving shaft 7 is arranged in the core of cylinder blocks 1 and 2, a cam plate 8 is fixed 
to this driving shaft 7, and the cam plate 8 is supported by thrust bearing 9 and 10 pivotable. The 
cam plate 8 is held in the cam-plate room 37 formed in the joint of cylinder blocks 1 and 2. 
[0028] In each cylinder bore 11, compression space 21 and 22 is formed on both sides of the 
piston 12 at both sides. A piston 12 is mostly connected with a cam plate 8 through the 
hemisphere-like shoes 19 and 20, and a piston 12 is taken to rotation of a cam plate 8, and 
reciprocates the inside of a cylinder bore 11. 
[0029] Drawing 7 is the D-D view Fig. of drawing 6 . 

[0030] The rear head 6 is carrying out the front view round shape, and the inhalation opening 60 
and a delivery 40 are established in the rear head 6. Moreover, inhalatorium 23b and regurgitation 
room 24b are divided by the rear head 6 by the septum 80. 
[0031] Dra wing 8 is the E-E view Fig. of drawjngjB . 

[0032] While port 5b and port 5a which counter the inhalation opening 60 and a delivery 40 are 
prepared, inhalatorium 23b and port 5c open for free passage are prepared in the valve plate 5. 
[0033] Drawing 9 is the F-F view Fig. of drawing 6 . 

[0034] A cylinder bore 11, the regurgitation paths 31-33, and port 5b and the inhalation path 34 
which counters are established in the cylinder block 2. 

[0035] Next, actuation of the swash-plate-type compressor of this operation gestalt is explained 
with reference to drawing 1 , drawing 5 , and drawing 6 . 

[0036] If a compressor is operated and a driving shaft 7 rotates, a cam plate 8 will also rotate to 
one. A piston 12 reciprocates the inside of a cylinder bore 1 1 by rotation of a cam plate 8. 
[0037] At this time, the refrigerant from an external circuit (evaporator) is inhaled in inhalatorium 
23a and 23b through the inhalation opening 60, port 5b, the cam-plate room 37, and Ports 3c and 
5c. 

[0038] From from, when a piston 12 is in the location (left-hand side of drawing 5 ) which 
approached the valve plate 3 most, if a cam plate 8 rotates 1/2, a piston 12 will move to the 
location (right-hand side of drawing 1 R> 1) shown in drawing 5 , an inhalation process will be 
completed in a compression space 21 side, and a pressing operation will be completed by the 
compression space 22 side (when a piston 1 2 is located in a top dead center by the compression 
space 21 side). 
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[0039] this condition to the cam plate 8 — further — if it rotates 1/2, an inhalation process will 
be conversely completed by the compression space 22 side, and a pressing operation will be 
completed by the compression space 21 side. 

[0040] At an inhalation process, suction valve portions 25 and 26 open and a refrigerant flows 
into compression space 21 and 22 from Inhalatoriums 23a and 23b through Ports 3d and 5d. 
[0041] In a pressing operation, compression space 21 and the refrigerant compressed within 22 
open discharge valves 27 and 28, and a high-pressure refrigerant is breathed out from 
compression space 21 and 22 through Ports 3e and 5e at the regurgitation rooms 24a and 24b. 
[0042] After the refrigerant compressed by the piston 1 2 is breathed out from the regurgitation 
ports 3e and 5e at the regurgitation rooms 24a and 24b, it is sent out through Ports 3f and 5f at 
the regurgitation path 32. 

[0043] The refrigerant which flowed into the regurgitation path 32 joins in the pars intermedia of 
the regurgitation path 31, and is sent out from a delivery 40 through the guidance way 70, the 
regurgitation path 31, and port 5a to an external circuit (capacitor). 

[0044] At this time, the refrigerant of the regurgitation rooms 24a and 24b expands at a rat tail 
and the regurgitation path 31 in Ports 3f and 5f, a rat tail and after joining, it expands at the 
regurgitation path 31 through the guidance way 70 in the pars intermedia of the regurgitation 
path 31, and it arrives at a rat tail and a delivery 40 in port 5a further. 

[0045] Since according to this operation gestalt the regurgitation path 32 does not become the 
snowdrift of a refrigerant but the function as muffler space can be demonstrated effectively, 
pulsation can fully be reduced. 

[0046] Moreover, since the pars intermedia of the regurgitation paths 31 and 32 was made to 
open for free passage on the guidance way 70, the pressure loss by the path becomes the same 
by the front-side and the rear-side. That is, since the refrigerant from a front-side and a rear- 
side flows in the same balance, the workload (mechanical efficiency) of a front-side and a rear- 
side becomes the same. 
[0047] 

[Effect of the Invention] Since according to the swash-plate-type compressor of invention 

according to claim 1 it can prevent a regurgitation path becoming the snowdrift of a refrigerant 

and a regurgitation path can be operated as muffler space as explained above, pulsation can fully 

be reduced and vibration and generating of the noise can be prevented certainly. 

[0048] Moreover, since it is not necessary to prepare a muffler in piping with an external circuit, 

the manufacturing cost of the whole air conditioner including the part compressor can be 

lowered. 

[0049] According to the swash-plate-type compressor of invention according to claim 2, since 
the pars intermedia of a regurgitation path was made to open for free passage on a guidance 
way, pressure loss by the refrigerant path can be made almost equal in a front-side and a rear- 
side, and mechanical efficiency can be raised. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view showing the important section of the swash-plate- 
type compressor concerning 1 operation gestalt of this invention. 
[Drawing 2] Drawing 2 is the A-A view Fig. of drawing 4 . 
[Drawing 3] Drawing 3 is the B-B view Fig. of drawing 4 . 

[Dra wing 4 ] Drawing 4 is the side elevation of the swash-plate-type compressor concerning 1 
operation gestalt of this invention. 

[Drawing 5] Drawing 5 is the X-X view Fig. of drawing 2 . 
[Drawing 6] Drawing 6 is the Y-Y view Fig. of drawing 2 . 
[ Dr awing 7] Drawing 7 is the D-D view Fig. of drawing 6 . 
[Drawing 8] Drawing 8 is the E-E view Fig. of drawing 6 . 
[Drawing 9] Drawing 9 is the F-F view Fig. of drawing 6 . 

[Drawing 10] Drawing 10 is drawing of longitudinal section of the conventional swash-plate-type 
compressor. 

[Drawing 1 1] Drawing 1 1 is the G-G view Fig. of drawing 10 . 
[Drawing 1 2] Drawing 12 is the H-H view Fig. of drawing 1 1 . 
[Description of Notations] 

I Two Cylinder block 

3 Five Valve plate 

4 Six Head 
5a Port 

I I Cylinder Bore 

21 Front-side Compression Space 

22 Rear-side Compression Space 
24 Regurgitation Room 

30 Regurgitation Path 

40 Delivery 

70 Guidance Way 

100 Swash-Plate-Type Compressor 
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[Drawing 1] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 8] 
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[Drawing 10] 
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